Microtubule assembly in vitro. Purification of assembly-promoting factors.
The role of microtubule-associated proteins in the assembly of tubulin to microtubules in vitro has been studied. 1. It has been confirmed that pure tubulin obtained by phosphocellulose column chromatography does not significantly assemble in vitro in the absence of minor components which co-polymerize with tubulin. Although tubulin aggregates in a morpholino-ethanesulfonate buffer containing high Mg2+ concentrations, this process was neither inhibited by Ca2+ or colchicine, nor reversed by cold exposure. 2. Microtubule-associated proteins were prepared, either by phosphocellulose column chromatography or by a direct method based on boiling reassembled microtubules in the presence of 2 mM dithiothreitol and 0.75 M NaCl. From each of these preparations two protein fractions were purified, either by Ultrogel ACA34 chromatography or by sucrose gradient ultracentrifugation. The first one, with a high molecular weight, did not promote tubulin assembly; ageing of this material did not induce any activity. On the other hand, the second fraction, with an apparent molecular weight of 70 000 (tau protein), when almost completely purified, was active in promoting assembly. Thus a single specific protein is able to promote assembly of pure tubulin.